ABSTRACT
INTRODUCTION

32
The increasing public concern about global temperature rise and climate change has 33 attracted the attention of politicians and the scientific community during the past decade.
34
Nowadays, there is no doubt about the fact that these environmental problems are caused 35 by the rapid accumulation of greenhouse gases (GHGs), whose concentrations are 45 % 36 higher than those prevailing in the preindustrial era. 1 Nitrous oxide (N 2 O), the third most 37 important GHG with a global warming potential 300 times higher than that of CO 2 due to 38 its high atmospheric persistence (150 years), accounts for 6.2 % of the total GHG emissions 39 globally. N 2 O is also one of the main sources of stratospheric NO x and is considered the 40 most important ozone depleting substance emitted in this 21st century. In this context, the economic viability of this process can be 65 significantly improved by coupling the abatement of N 2 O via denitrification with the 66 production of added value bioproducts such as polyhydroxyalkanoates (PHA) biopolymers.
67
These bio-based chemicals, especially poly(3-hydroxybutyrate) (PHB) and poly(3- 
78
In this context, the potential of a bubble column (BCR) and an airlift (ALR) bioreactors for 79 the treatment of a synthetic N 2 O emission from nitric acid plant was compared. The strain
80
Paracoccus denitrificans (DSM 413) was used as a model denitrifying bacterium in the co-81 production of the co-polyester PHBV using methanol as a carbon-energy source under 82 nitrogen sufficiency and two different nitrogen limiting strategies.
83
MATERIALS AND METHODS
84
Chemicals and mineral salt medium 85 The mineral salt medium (MSM) used in the experimentation was composed of (g L , respectively, which corresponded to a gas empty bed residence time
111
(EBRT) of ≈17 min. Pure methanol (CH 3 OH) was injected in the gas line by means of a 112 syringe pump in a sample port filled with fiberglass wool to facilitate solvent evaporation.
113
The systems were operated in a controlled temperature room at 25 ºC. A detailed diagram 114 of the experimental setup can be found in Figure S1 (supporting information).
115
Operational conditions
116
Three operational strategies, corresponding to Stages I, II, and III, were evaluated in both , respectively. N 2 was also used as the make-up gas at 25 mL min Paracoccus from the total bacteria (EUB338 I-II) were calculated using the commercial 184 software DAIME and split into individual color channels before image segmentation. Hence, this tests confirmed that both bioreactors were limited by microbial activity due to 231 the low biomass concentration supported by the limited N supply imposed.
232
The increase in N concentration by a factor of 2 along with the reduction in the dilution rate 34-37
296
The GC-MS analysis of the copolymer PHBV showed a small share of 3-hydroxyvalerate
297
(PHV) regardless of the operational conditions evaluated. PHV/PHBV molar ratios of 2.5 ± 298 0.9 % and 2.9 ± 1.6 % were recorded at Stage I in the BCR and the ALR, respectively.
299
When the bioreactors were subjected to nutrient limitation during Stages II and III, this 
312
The analysis of the elemental cell composition (C, H, S, and N) carried out at the end of
313
Stage I showed C and N cell contents of ≈44 and ≈11 %, respectively (Table S1) The FISH analysis revealed the variation of the abundance of the P. denitrificans along the 325 entire operational period (Table S2) . Both bioreactors showed a P. denitrificans abundance Table S2 ). At the end of Stage II (day 327 120), the abundance of the inoculated strain in the BCR and ALR slightly decreased to 88 328 % and 86 % (Table S2 ). These results confirmed that P. denitrificans was capable of 329 growing and dominating the microbial culture under anoxic conditions using CH 3 OH as the 
